THE .SEWERAGE  OF  SEA COAST TOWNS.
used, as-they become mixed with such water, and thus
permeate the whole mass. If sea water and aggregate
from the shore are used, care must be taken to see that
no decaying seaweed or other organic matter is mixed
with it, as every such piece-will cause a weak place in
the concrete. If loam, clay, or other earthy matters
from the cliffs have fallen down on to the beach, the
shingle must be washed before it is used in concrete.
Exposure to damp air, such as is unavoidable on
the coast, considerably retards the setting of cement,
so that it is desirable that it should not be further re-
tarded by the addition of gypsum, or calcium sulphate,
especially if it is to be used with sea water or sea-
washed sand and gravel. The percentage of gypsum
found in cement is, however, generally considerably
below the maximum allowed by the British Standard
Specification, viz., 2 per cent., and is so small that, for
practical purposes, it makes very little difference in sea
coast work, although of course, within reasonable
limits, the quicker the cement sets the better. When
cement is used to joint stoneware pipe sewers near the
coast, allowance must be made for this retardation of
the setting, and any internal water tests which may be
specified to be applied must not be made until a longer
period has elapsed after the laying of the pipes than
would otherwise be necessary. A high proportion
of aluminates tends to cause disintegration when
exposed to sea water. The most appreciable change
which takes place in a good sound cement after ex-
posure to the sea is an increase in the chlorides, while
a slight increase in the magnesia and the sulphates
also takes place, so that the proportion of sulphates
and magnesia in the cement should be kept fairly low.
Hydraulic lime exposed to the sea rapidly loses the lime
and takes up magnesia and sulphates.
To summarise the information upon this point, it
appears that it is better to use fresh water for all pur-
poses, but if, for the sake of economy, saline matters
are introduced into the concrete, either by using sea
water for mixing or by using sand and shingle from
the beach, the principal effect will be to delay the time
of setting to some extent, but the ultimate strength of
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